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Abstract
AIM: To analyze the epidemiology, clinical characteris-
tics, treatment patterns and outcome in hepatocellular 
carcinoma (HCC) patients.

METHODS: We analyzed clinical, pathological and 
therapeutic data from 256 consecutive patients, exam-
ined at S. Croce Hospital in Cuneo-Piedmont, with a 
diagnosis of HCC between 30th June 2000 and 1st July 
2010. We analyzed the hospital imaging database and 
examined all medical records, including the diagnosis 
code for HCC (155.0 according to the ICD-9M classifica-
tion system), both for inpatients and outpatients, and 
discovered 576 relevant clinical records. After the exclu-
sion of reports relating to multiple admissions for the 
same patient, we identified 282 HCC patients. Moreover, 
from this HCC series, we excluded 26 patients: 1 patient 
because of an alternative final diagnosis, 8 patients be-

cause of a lack of complete clinical data in the medical 
record and 17 patients because they were admitted to 
different health care facilities, leaving 256 HCC patients. 
To highlight possible changes in HCC patterns over the 
ten-year period, we split the population into two five-
year groups, according to the diagnosis period: 30th 
June 2000-30th June 2005 and 1st July 2005-1st July 
2010. Patients underwent a 6-mo follow up.

RESULTS: Two hundred and fifty-six HCC patients 
were included (male/female 182/74; mean age 70 
years), 133 in the first period and 123 in the second. 
Hepatitis C virus (HCV) infection was the most common 
HCC risk factor (54.1% in the first period, 50.4% in 
the second; P  = 0.63); in the first period, 21.8% of pa-
tients were alcoholics and 15.5% were alcoholics in the 
second period (P  > 0.05); the non-viral/non-alcoholic 
etiology rate was 3.7% in the first period and 20.3% in 
the second period (P  < 0.001). Child class A patients 
increased significantly in the second period (P < 0.001). 
Adjusting for age, gender and etiology, there was a sig-
nificant increase in HCC surveillance during the second 
period (P  = 0.01). Differences between the two periods 
were seen in tumor parameters: there was an increase 
in the number of unifocal HCC patients, from 53 to 69 (P  
= 0.01), as well as an increase in the number of cases 
where the HCC was < 3 cm [from 22 to 37 (P  = 0.01)]. 
The combined incidence of stage Barcelona Clinic 
Liver Cancer 0 (very-early) and A (early) HCC was 46 
(34.6%) between 2000-2005, increasing to 62 (50.4%) 
between 2005-2010 (P  = 0.01). Of the patients, 62.4% 
underwent specific treatment in the first group, which 
increased to 90.2% in the second group (P < 0.001). 
Diagnosis period (P  < 0.01), Barcelona-Clinic Liver Can-
cer stage (P  < 0.01) and treatment per se  (P  < 0.05) 
were predictors of better prognosis; surveillance was 
not related to survival (P  = 0.20).

CONCLUSION: This study showed that, between 
2000-2005 and 2005-2010, the number of HCV-related 
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HCC decreased, non-viral/non alcoholic etiologies in-
creased and of surveillance programs were more fre-
quently applied.

© 2013 Baishideng. All rights reserved.
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Core tip: Hepatocellular carcinoma (HCC) is the 5th most 
common cancer and the 3rd leading cause of cancer 
mortality worldwide. In recent decades, the incidence 
of HCC has risen in Europe and the United States. This 
study showed that, between 2000-2005 and 2005-2010, 
the number of hepatitis C virus-related HCC decreased, 
non-viral/non alcoholic etiologies increased and of sur-
veillance programs were more frequently applied.
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INTRODUCTION
Hepatocellular carcinoma (HCC) is the 5th most com-
mon cancer and the 3rd leading cause of  cancer mortality 
worldwide[1]. In recent decades, the incidence of  HCC 
has risen in Europe and the United States; this trend may 
be explained to several factors, such as increased surveil-
lance programs for HCC-high risk patients, improved 
management of  chronic liver disease, and an epidemic 
of  hepatitis C virus (HCV) infection in the late 1970s[2]. 
HCC related to HCV infection is a preventable disease 
whose incidence can be decreased by controlling HCV 
transmission; in Japan, the incidence of  HCC began to 
decrease by 2000, mainly because of  decreased HCV-re-
lated cases[3]. Considering the current provision of  HCV 
prevention programs in Europe, can a similar decrease of  
HCV-related HCC be expected in the future?

HCC occurs two to four times more often among 
men than women, and within an established background 
of  chronic liver disease (fibrosis or cirrhosis). Hepatitis B 
virus (HBV) and HCV infections are known independent 
risk factors for HCC, as well as alcohol consumption[4]. 
Nevertheless, 5%-30% of  patients with HCC lack a de-
fined, identifiable risk factor. Recently, it was suggested 
that non-alcoholic steatohepatitis (NASH) might account 
for a substantial portion of  cryptogenic cirrhosis and 
HCC cases[5]. NASH is a more severe form of  non-alco-
holic fatty liver disease (NAFLD) that is associated with 
obesity, diabetes, dyslipidemia and insulin resistance[5]. 
International guidelines recommend surveillance for 
patients at high risk for HCC[6,7], yet surveillance is not 
recommended in patients at risk for NASH. 

Non-randomized trials and observational studies re-
ported a survival benefit in small HCC recognized within 
surveillance programs, but these studies had unavoidable 
biases[8] and the evidence supporting surveillance efficacy 
in term of  improving survival is limited. However, sur-
veillance using 6-mo ultrasound (US) best identifies liver 
nodules less than 1 cm, and small HCC could benefit 
from more effective treatment[9]. Certain HCC treatments 
are potentially curative depending on cancer stage, liver 
function and performance status, as well as on resources 
and level of  practitioner expertise[10]. The Barcelona Clin-
ic Liver Cancer (BCLC) staging system is widely accepted 
in clinical practice and was adopted as the reference 
system by the American Association for the Study of  
Liver Disease (AASLD) in 2010[7,11]. The BCLC system 
includes data on patient’s performance status, the number 
and size of  nodules, cancer symptoms and liver function. 
The BCLC stratifies patients into separate prognostic 
categories and suggests treatment options according to 
the stage[11,12]. Patients with localized stage HCC could 
benefit from curative therapies, such as resection, percu-
taneous ablation or liver transplantation, whereas patients 
with intermediate or advanced stages may benefit from 
non-curative treatments, such as chemoembolization. Re-
cent studies demonstrating that chemoembolization im-
proves survival in well-selected patients with unresectable 
HCC[13] have led to a greater propensity for chemoembo-
lization treatment, as well as a modification of  indication 
to treatment, such as inclusion of  more patients with 
well-compensated disease and advanced tumors[14]. 

We created a database of  consecutive HCC patients 
diagnosed in S. Croce General Hospital (Cuneo, Italy) 
from June 2000 to July 2010. Using this database, we de-
signed the present study to assess clinical characteristics, 
treatment patterns and outcomes in patients with HCC.

MATERIALS AND METHODS
Patients
Our population was a consecutive series of  patients, ex-
amined at S. Croce Hospital in Cuneo, Piedmont, with 
a diagnosis of  HCC between 30th June 2000 to 1st July 
2010. All cases with initial HCC diagnosis were consid-
ered eligible; incident diagnosis as well as diagnosis was 
carried out during surveillance.

We analyzed the hospital imaging database and found 
572 reports that included the keyword HCC. After ex-
clusion of  reports performed for the same patient and 
reports presenting a different final diagnosis (despite the 
presence of  the keyword), we identified 273 actual HCC 
patients.

To better identify all the HCC patients referred to our 
hospital, we examined all medical records that included 
the diagnosis code for HCC (155.0 according to the 
ICD-9M classification system), both for inpatients and 
outpatients; we discovered 576 clinical records, and after 
exclusion of  records presenting the same name (multiple 
admissions for the same patient), we identified 282 actual 
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HCC patients. Nine patients were excluded from this se-
ries: one patient because of  an alternative final diagnosis 
and eight patients because of  lack of  complete clinical 
data in the medical record (Figure 1).

To highlight possible changes in HCC patterns over 
the ten-year period, we split the population into two five-
years groups, according to the diagnosis period: 30th June 
2000-30th June 2005 and 1st July 2005-1st July 2010.

Patients were classified according to the cause of  liver 
disease as follows: (1) HBV, if  patients were hepatitis B 
surface antigen-positive; (2) HCV, if  patients were serum 
antibody anti-HCV positive; (3) alcoholic, if  the daily 
ethanol intake was > 60 g for women and > 80 g for men 
for more than 10 years; (4) multi-etiology, if  there was a 
combination of  these causative factors; and (5) others, 
when the cause was different from those cited above (as 
primary biliary cirrhosis, autoimmune hepatitis, hemo-
chromathosis, etc.).

On admission, clinical (general conditions, presence 
of  ascites, jaundice, etc.), biochemical (routine biochemi-
cal tests, liver function tests, alpha-fetoprotein, etc.) and 
imaging (US, computed tomography, magnetic resonance 
imaging, hepatic arterial angiography) parameters were 
assessed. 

The HCC database included personal data, etiology 
of  hepatic liver disease, biochemical tests, imaging fea-
tures (number of  nodules, size, presence of  ascites, pres-
ence of  hepatic thrombosis, and presence of  metastasis), 
surveillance application (defined by two US examinations 
over the last 12 mo)[7] and Child Pugh score[15].

We collected the following data regarding HCC treat-
ment: type, number of  procedures, number of  admis-
sions, days of  hospitalization, treatment complications, 
presence of  post-embolization syndrome (defined by the 
onset of  fever, abdominal pain, moderate degree of  ileus, 
moderate cholestasis and transaminase elevation, self-
limited in less than 48 h)[7].

Diagnosis and severity of chronic liver disease
Diagnosis of  cirrhosis was made by clinical (endoscopic 
and/or US signs of  portal hypertension, and/or a nodu-
lar margin of  the liver at US examination) and laboratory 
features; when possible and/or indicated, cirrhosis was 
confirmed by histology. The severity of  liver dysfunction 
was scored according to the Child-Pugh classification[15].

Diagnosis and staging of HCC 
Diagnoses of  HCC were carried out according to inter-
nationally accepted criteria[6,7] and, if  required, confirmed 
by cytology and/or histology. 

HCC was classified as unifocal, paucifocal (≤ 3 nod-
ules), multifocal (> 3 nodules), infiltrative and/or massive 
(infiltrating pattern of  growth and/or a huge mass with a 
diameter > 10 cm and an undefined boundary)[16]. The tu-
mor size of  expanding nodules was also measured (in cases 
of  multinodular tumors, the largest one was measured).

HCC stage was scored according to the BCLC staging 
system[11], recently validated by the AASLD[7].

Statistical analysis
Univariate associations were tested using the Pearson χ 2 

test for proportions. Multivariate logistic regression mod-
els were fitted. All tests were two-sided with a significance 
level of  P < 0.05.

Survival was calculated from the time of  cancer di-
agnosis to death, with values censored at the date of  the 
last follow up. The Kaplan-Meier method was used to es-
timate the cumulative probability of  survival according to 
surveillance (yes vs no), BCLC stage (very-early and early 
vs others) and treatment (yes vs no). Difference between 
survival curves was assessed using the Log-Rank test; a P 
value < 0.05 was considered significant.

A Cox proportional hazard model was fitted to test 
the role of  prognostic factors associated with probability 
of  death in the univariate analysis. All statistical analyses 
were performed using the SAS statistical package (SAS 
Institute, Cary, NC, United States).

RESULTS
Two hundred and seventy-three consecutive HCC pa-
tients was identified over the study period, but 17 patients 
were admitted to different health care facilities and were 
excluded because of  difficulty in accessing to medical re-
cords and clinical data (Figure 1). 

Ultimately, 256 HCC patients were included, 133 in 
the first group (2000-2005) and 123 in the second group 
(2005-2010).

Clinicopathological features
The median age was 70-year-old (range 32-92 years), with 
no difference between the two groups. The male/female 
ratio was 182/74. Chronic liver disease was present in 
252 cases (98.4%); cirrhosis in 234 (91.4%) and chronic 
hepatitis in 18 cases (7%). Four patients presented histo-
logically normal livers. 

3209 June 7, 2013|Volume 19|Issue 21|WJG|www.wjgnet.com

Medical records 
including HCC diagnosis 
code (155.0 ICD-9M)

Hospital imaging database

572 reports including the keyword HCC 
(US, CEUS, CT, MRI, angiography)

291 not univocal1 
reports

576 clinical records

159 not univocal1 
reports

8 final different 
diagnosis

282 HCC
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1 final different 
diagnosis
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records 

273 HCC256 HCC

17 patients from 
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Figure 1  Selection of hepatocellular carcinoma patients. 1Not-univocal: 
Reports/records repeated/belonging for/to patients already recruited. US: Ultra-
sound; CEUS: Contrast enhanced ultrasound; CT: Computed tomography; MRI: 
Magnetic resonance imaging; HCC: Hepatocellular carcinoma.
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Child-Pugh class, the probability to undergo surveillance 
was inferior among alcoholic patients (P = 0.002) and 
patients with “other causes” of  liver disease (P < 0.001). 
Comparing the two groups and after adjusting for age, 
gender, etiology, surveillance was more relevant in the 
second period than in the first (P = 0.01).

At the time of  diagnosis, most HCCs were unifocal 
(122 cases, 47.7%), 55 HCCs were paucifocal (21.4%), 62 
HCCs were multifocal (24.3%) and 17 HCCs were mas-
sive (6.6%). The most common pattern of  presentation 
of  HCC over the whole study period was a single nodule 
more than 3 cm, but less than 5 cm, in diameter (128 
cases, 50%). In the multivariate analysis, the probability 
of  discovering a unifocal HCC and an HCC < 3 cm in 
diameter was higher in patients undergoing surveillance 
(P = 0.001 and P = 0.01, respectively) as well as in the 
second group (P = 0.02 and P = 0.001, respectively). Por-
tal thrombosis was detected in 29 patients (11.3%), more 
commonly in young patients (< 65 years, P = 0.045), in 
Child class B and C patients (P = 0.017) and in multifocal 
HCCs (P = 0.02). Extra-hepatic metastases were present 
in 19 patients (7.4%), whereas ascites were detected in 68 
cases (26.6%).

Patients were grouped into five different stages ac-
cording to the BCLC system (Figure 2B). Nineteen pa-
tients (7.4%) belonged to stage BCLC 0 (very-early), 89 
(34.7%) to stage BCLC A (early), 109 (42.6%) to stage 
BCLC B (intermediate), 27 (10.6%) to stage BCLC C 
(advanced) and 12 (4.7%) to stage BCLC D (terminal). 
In the multivariate analysis, the probability of  discover-
ing a very early/early HCC (BCLC 0 or A) was higher in 
patients undergoing regular 6-mo surveillance (P = 0.003) 
and in the second period (P = 0.007). 

Treatment
Sixty-two patients (24.2%) received palliative care or no 
therapy. The untreated patient cohort presented with 
more advanced HCC (BCLC B P = 0.003; BCLC C-D P 
< 0.001) and a more elevated bilirubin value (P = 0.05). 
There was a slight, but non-significant, trend to treat few-
er women than men (P = 0.079), and patients aged > 65 
years (P = 0.053). Treatment distribution was not related 
to etiology.

According to the Child-Pugh score, 159 cirrhotic pa-
tients (62.1%) were class A, 83 patients (32.4%) were class 
B and 14 patients (5.5%) were class C. Comparing the two 
groups, there were more class A patients in the second 
period (67 cases vs 92 cases, P < 0.001). The distribution 
of  different Child classes was not related to gender (P = 
0.41) or to age (P = 0.37), but Child class B was more rep-
resented among alcoholic patients (P = 0.007).

The most common cause of  liver disease was HCV 
infection (134 cases, 52.3%), with a higher incidence 
in women than in men (P < 0.001). The second most 
common HCC risk factor was alcoholic liver disease (48 
cases, 18.7%), more frequently in men than in women (P 
= 0.01). HBV infection was identified in 21 cases (8.2%), 
and an HBV-HCV infection was present in only eight 
patients (3.1%). Moreover, 15 patients presented a virus 
infection (6 patients with HBV infection and 9 patients 
with HCV infection) associated with alcohol consump-
tion. Finally, in 30 cases, the cause of  liver disease was 
different: 4 cases presented a diagnosis of  primary biliary 
cirrhosis (1.6%), 2 cases of  autoimmune hepatitis (0.8%), 
3 cases of  hereditary hemochromathosis (1.2%). Twenty-
one cases (8.2%) presented only type 2 diabetes mellitus 
as potential risk factor for liver disease; however, none 
of  these patients underwent a liver biopsy to confirm the 
presence of  NAFLD-NASH. Comparing the two time 
periods by etiology (Figure 2A), we noticed a decreas-
ing trend of  HCV-related HCCs (72 cases vs 62 cases, 
P = 0.63) in the second period, with a parallel increase 
of  HCCs not related to viral infection nor to alcohol 
(5 cases vs 25 cases, P < 0.001); in particular, there were 
significantly more patients with diabetes and HCC in the 
second period (3 cases vs 18 cases, P < 0.001).

The diagnosis of  HCC was made by histology and/or 
cytology in 55 patients and by imaging in 201 cases. 

Alpha-fetoprotein (AFP) was > 100 ng/dL in 59 cas-
es (23%) and > 200 ng/dL in 74 cases (28.9%), while in 
the remaining patients, the AFP value was not available.

Sixty-one cases (23.8%) were diagnosed in patients un-
dergoing semiannual US surveillance, while the remaining 
195 cases (76.2%) were diagnosed in patients occasionally 
submitted to US or during an US follow-up at an interval 
longer than 6 mo. Adjusting for age, gender, etiology and 
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Comparing the two 5-year periods, in the first period 
50 patients (37.6%) did not receive any specific treatment 
for HCC, whereas in the second period, only 12 patients 
received no specific treatment (9.8%, P < 0.001) (Figure 
3A). This decrease was accounted for mainly by HCCs 
in the intermediate-advanced stage (BCLC B, P = 0.007; 
BCLC C-D, P = 0.01).

One hundred and ninety-four patients (75.8%) re-
ceived HCC-specific treatment. During 2000-2005, 83 pa-
tients (62.4%) received a specific treatment, compared to 
111 patients (90.2%) during 2005-2010. When adjusting 
for gender, age, etiology, BCLC stage and surveillance, 
the probability to receive specific treatment was higher in 
the later time period (P < 0.001). 

Among treated patients, 86 (44.3%) underwent cura-
tive procedures: surgical resection in 14 cases, percutane-
ous ablation in 70 cases [percutaneous ethanol injection 
in five cases, radiofrequency (RF) in 65 cases], and or-
thotopic liver transplantation (OLT) only in two cases. 
In three cases it was impossible to perform RF despite 
the initial indication because of  the onset of  pain dur-
ing the procedure (two cases) or HCC location. These 
three patients underwent trans-arterial chemoemboliza-
tion (TACE). In 2000-2005, 39 of  83 treated patients 
(47%) underwent a curative treatment; in the second 
period it was 47 of  111 treated patients (42.3%, P = 
0.61). Interestingly, over the entire study period, only 
86 of  108 patients (79.6%) suitable for curative treat-
ment according to BCLC stage effectively underwent it, 
whereas 15 patients (14%) underwent TACE and seven 
patients (6.5%) did not receive any specific treatment. In 
multivariate analysis, curative treatments were less prob-
able in the intermediate-advanced stage (BCLC B, P = 
0.01; BCLC C-D, P = 0.007), but there was no difference 
in curative treatment distribution according to gender, 
age, etiology and surveillance. In 2000-2005, 69.6% of  
potentially curable cases underwent a curative treatment, 
while 21.7% received only TACE and the remaining 8.7% 
did not receive any specific treatment. In 2005-2010, the 

proportion of  treated patients decreased to 61.3% (P = 
0.04), with 32.3% of  potentially curable patients receiving 
TACE and 6.4% not receiving any treatment. 

Over the entire study period, among treated patients, 
108 (55.6%) underwent non-curative specific treatment: 
TACE (conventional or Drug-Eluting-Beds TACE) was 
performed in 90 cases, selective internal radiotherapy 
(SIRT) in four cases, chemotherapy and/or hormono-
therapy in 14 cases. Interestingly, 44 patients who under-
went TACE (48.8%) were in BCLC 0-A, i.e., in curable 
stages (Figure 3B). 

At multivariate analysis, TACE application was more 
common in patients aged < 65 years (P = 0.04), while it 
was less common in advanced-terminal stage (BCLC C-D 
P = 0.03) and in patients with bilirubin > 2 mg/dL (P = 
0.02); there was no difference in TACE application ac-
cording to gender, etiology or surveillance. 

Thirty-four patients received TACE (77.4% of  a total 
of  44 patients receiving specific non-curative treatment; 
seven patients underwent chemotherapy and three pa-
tients underwent hormonotherapy) in the first period and 
56 (87.5% of  a total of  64 patients receiving specific non 
curative treatment; four patients underwent chemothera-
py and four patients underwent SIRT) in the second pe-
riod (P = 0.25). However, after adjusting for gender, age, 
etiology, BCLC stage and surveillance, the probability to 
receive TACE was higher in the second period (P = 0.01). 
TACE application during the second period increased 
mainly for BCLC B (P = 0.001), but also in BCLC 0-A (P 
= 0.04).

Only 6 patients were treated with Sorafenib, all of  
them during the second period.

The prevalence of  post-embolization syndrome was 
20.4% (50 cases over 245 loco-regional procedures), 
with no significant differences between the two groups 
(P = 0.07). Interestingly, in the first period, an antibiotic 
therapy (without any clinical and/or laboratory suspicion 
of  infectious complication) was started in only six cases 
(31.6% of  all cases), while in the second period, antibiot-
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ics treatment was administered to 14 patients (45.2% of  
all cases) (P = 0.5).
 
Survival
During follow up, nine patients (3.5%; seven patients 
from the first group and two from the second group) 
dropped out of  the study. By December 31st, 2010, 172 
patients (67.2%) had died and 75 patients (29.3%) were 
still alive.

The overall median survival from diagnosis was 22.4 
mo (range 0-125 mo). Factors associated with better 
survival in HCC patients were diagnosis in the second 
period (P < 0.01) (Figure 4A), early BCLC stage (P < 0.01) 
(Figure 4B), and treatment (both curative treatments and 
TACE, P < 0.05) (Figure 5).

On the other hand, age (P = 0.17) and surveillance 
(P = 0.20) were not significantly associated with a better 
outcome (Table 1).

In the multivariate analysis (Table 2) only treatment 
(both curative treatments and TACE: HR = 0.37; 95%CI: 
0.24-0.57) and BCLC stage (B vs A: HR = 1.50; 95%CI: 
1.03-2.19; C-D vs A: HR = 1.75; 95%CI: 1.01-3.03) 
emerged as significant predictors of  survival, while age, 

gender and surveillance were not significantly associated 
with a better outcome; patients with a history of  alcohol-
related liver disease showed a trend toward an increased 
mortality, but this did not reach the level of  statistical 
significance (alcohol vs viral infection HR = 1.43; 95%CI: 
0.96-2.12).

Elevated bilirubin and alpha-fetoprotein levels were 
strongly associated with mortality in the univariate analy-
sis (Table 1). However, they were also highly correlated 
with BCLC stage and the information was not available 
for about 20% of  the patients. Therefore, they were not 
included in the multivariate model.

DISCUSSION
Epidemiology
This long-term retrospective study was carried out in a 
large series of  consecutive HCCs recruited over ten years 
at Cuneo Hospital, which is the local referral center for 
the diagnosis and the treatment of  HCC. 

We believe that our findings closely represent the “real 
world” of  HCC in Northern Italy. The number of  cases 
identified reflects the current incidence of  HCC in Italy, 
as reported in the latest epidemiological studies[17]. In Italy, 
HCC incidence is supposed to have started to decrease 
steadily by 2007[18], as a consequence of  reduced HCV in-
fection related cirrhosis. We noticed this trend in our study, 
with an initial decrease of  HCCs in more recent years (133 
in the first period vs 123 in the second period), which may 
be related to a reduction in HCV-related HCCs. This phe-
nomenon could be confirmed in the coming years through 
continuous monitoring of  our population.

Our data confirmed that HCC occurs in a setting of  
chronic liver disease in 98% of  cases[13]. The main risk 
factor for HCC was HCV infection, as reported in pre-
vious Italian series[19-21], followed by alcohol, as in other 
developed countries[22]. Our data showed only a slight 
decrease in HCV-related HCC over the study period, 
although this figure probably would have been more 
relevant taking into account only the two-year extremes. 
Furthermore, in the second period there was a significant 
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Figure 4  Survival in the two different periods, different Barcelona Clinic Liver Cancer stages. A: Survival in the two different periods, Ⅰ = (2000-2005) vs Ⅱ 
(2005-2010), bP < 0.01 vs Ⅱ period; B: Survival in different Barcelona Clinic Liver Cancer stages.
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increase in HCCs unrelated to either viral infection or 
to alcohol. These cases were mainly patients with type 2 
diabetes mellitus. This figure might reflect an increased 
attention to HCC in this specific population as a con-
sequence of  recent studies that reported diabetes and 
obesity as possible independent risk factors for HCC 
through the development of  NAFLD and NASH[5,23]. To 
date, there are no evidence-based recommendations as 
to whether this group should be screened for HCC, as in 
other HCC high-risk groups[7]. Nonetheless, future data 
may change this recommendation, and there is increasing 
interest in this issue in the international literature.

Clinical features and treatment
Surveillance programs in HCC high-risk populations have 
led to the early detection of  small tumors eligible for 
curative therapies[19,24-26], which may lead to improved out-
comes[13]. Surveillance with US every 6 mo for detection 
of  early HCC is therefore applied extensively in clinical 
practice and is recommended by the guidelines for HCC 
management[6,7].

However, in our study, less than one-third of  HCCs 
(23.8%) were discovered under surveillance, in agreement 
with other Italian studies[27-29]. On the other hand, surveil-
lance has increased significantly in recent years, probably 
as a result of  increased dissemination of  international 
evidence demonstrating the benefit of  surveillance in 
HCC risk groups. Moreover, in our population, surveil-
lance was inferior in alcoholic patients and in patients 
with “non-viral/non-alcoholic” cirrhosis. This may be re-
lated to poor compliance to strict follow up in the former 
group, and to a current lack of  specific recommendations 
in the later. 

The prognosis in HCC patients is determined by tu-
mor stage, underlying liver function reserve and general 

health status[6,7,9]. The BCLC staging system[11] takes into 
account all these factors, and, to date, it is recommended 
as the reference staging system for HCC[7,12].

As far as tumor stage is concerned, over the entire 
study period, the most common HCC presentation pat-
tern was a single nodule with a diameter between 3 and 
5 cm; notably, in the 2005-2010 period, there was a sig-
nificant increase in unifocal HCC and in small HCC (< 
3 cm of  diameter), as a result of  the increased use of  
surveillance programs. In a previous Italian study[30], mul-
tifocal HCCs were more common among multi-etiology 
cirrhotic patients, while unifocal HCCs were more com-
mon among HCV-related cirrhosis and among younger 
patients (< 65 years). In our study, the morphological 
pattern at the time of  diagnosis was not associated with 
etiology or age, but multifocal HCC was moderately 
more prevalent among Child B and C class patients than 
among Child A class patients. With regard to liver func-
tion, the majority of  our population was in Child class A, 
in keeping with other Italian studies[19,31]. Moreover, there 
was an increase in the number of  Child class A patients 
during the second period, which could also be related to 
the increased use of  surveillance.

Finally, as far as HCC staging is concerned, almost 
half  of  the population was in BCLC stage B (intermedi-
ate stage) at the time of  diagnosis. As expected, very-
early/early HCCs (BCLC stage 0 and A) were more 
common in patients who underwent surveillance and, 
consequently, were present in the 2005-2010 cohort. 
To date, this is the first Italian study to apply the BCLC 
staging system; other Italian groups have used the CLIP 
score[19-21]. Given the complexity of  HCC management 
in clinical practice, we strongly emphasize the need to 
use a common staging system that can easily define pa-
tient groups for different therapies and that can stratify 
them into separate prognosis categories[7]. The BCLC 
staging system meets all these characteristics. We stress 
that the use of  guidelines is very important for providing 

Yes No Total P  value

  Gender Men 120 (67.8)   57 (32.2) 177    0.24
Women   52 (74.3)   18 (25.7)   70

  Age (yr) ≤ 65   39 (61.9)   24 (38.1)   63    0.17
> 65 133 (72.3)   51 (27.7) 184

  Calendar period 2000-2005 116 (92.1) 10 (7.9) 126 < 0.01
2006-2010   56 (46.3)   65 (53.7) 121

  Etiology Viral infection 108 (69.7)   47 (30.3) 155 < 0.01
Alcohol   38 (80.9)     9 (19.1)   47
Other   25 (56.8)   19 (43.2)   44

  BCLC stage A   59 (56.7)   45 (43.3) 104 < 0.01
B   79 (74.5)   27 (25.5) 106
C-D   34 (91.9)   3 (8.1)   37

  Treatment No   60 (93.8)   4 (6.3)   64    0.04
Yes 112 (61.2)   71 (38.8) 183

  Surveillance No 134 (72.0)   52 (28.0) 186    0.20
Yes   38 (62.3)   23 (37.7)   61

  Alpha-fetoprotein Normal 104 (59.8)   70 (40.2) 174 < 0.01
Elevated (> 15)   43 (91.5)   4 (8.5)   47

  Bilirubin Normal   48 (57.8)   35 (42.2)   83 < 0.01
Elevated (> 2.1)   98 (77.8)   28 (22.2) 126

Table 1  Hepatocellular carcinoma mortality by patient’s char-
acteristics  n  (%)

BCLC: Barcelona Clinic Liver Cancer.

Multivariate analysis-Cox proportional hazards model

  HR 95%CI
  Gender Men 1

Women      1.22 0.86-1.72
  Age (yr) ≤ 65 1

> 65      1.20 0.82-1.75
  Calendar period 2000-2005 1

2006-2010      0.67 0.46-0.95
  Etiology Viral infection 1

Alcohol      1.43 0.96-2.12
Other      0.95 0.59-1.53

  BCLC stage A 1
B      1.50 1.03-2.19
C-D      1.75 1.01-3.03

  Treatment No 1
Yes      0.37 0.24-0.57

  Surveillance No 1
Yes      1.10 0.74-1.65

Table 2  Predictors of hepatocellular carcinoma mortality

BCLC: Barcelona Clinic Liver Cancer.
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patients with the best treatment options.
In our population, the proportion of  HCC patients 

who underwent specific treatment grew significantly 
during the last period; however, this growth was not as-
sociated with an increased use of  curative treatments, as 
we could expect given the higher number of  BCLC 0-A 
patients in the second period, but may be caused by the 
increased use of  non-curative treatments, such as TACE, 
in intermediate stage HCCs (BCLC B) in recent years. 
In fact, in our population, potentially curative therapies 
were underutilized, even among very early/early HCCs. 
Similar findings have been obtained in previous stud-
ies[21,30,32]. This may have two possible explanations: firstly, 
the lack of  application of  BCLC staging system leading 
to an incorrect allocation of  early HCCs to the proper 
therapeutic approach; and, secondly, the BCLC staging 
system does not take into account patients’ age, leading 
to the possibility that, in elderly patients, non-curative 
treatments were preferred over curative therapies, given 
the slow HCC growth and the survival benefit provided 
by non-curative therapies[33].

On the other hand, there was a proportion of  patients 
in our population with intermediate-advanced HCC who 
underwent curative treatments, namely “overtreated pa-
tients”, as reported in another Italian series[30].

Among curative therapies, the most common choice 
was percutaneous ablation with radiofrequency. This 
switch from resection to the less invasive and less expen-
sive percutaneous ablation therapy is a current practice 
supported by the good results achieved in terms of  sur-
vival. In addition, this preference may be related to the 
relative high median age of  our population (70 years, 
range 32-92 years); indeed, ablation permits a shorter 
hospital admission with less severe post-operative com-
plications.

Overall, a large proportion of  our population received 
TACE over the ten-year study period. The use of  TACE 
increased significantly during the last years, mainly in 
intermediate stage HCCs, as a result of  current evidence 
that TACE improves survival in patients who cannot 
benefit from curative treatment and who do not have 
severe impairment in liver function, vascular invasion and 
extra-hepatic diffusion[13,34,35]. However, our data shows an 
increased use of  TACE in very-early/early HCC stages, 
and this trend may be explained by the older median age 
of  this patients’ group during the second period, leading 
to a preference of  TACE over curative therapies.

The prevalence of  post-embolization syndrome was 
similar to other series, but in the last years we noticed an 
increment in antibiotic consumption, despite the absence 
of  signs of  infection; this finding underlines the wide-
spread and increasingly frequent inappropriate use of  
antibiotic treatment in clinical practice.

Liver transplant had a very limited role in the therapy 
of  HCC in our population. Despite a relatively large 
number of  potentially OLT-eligible patients (38 patients, 
63% Child-A), only five subjects were submitted to OLT 
evaluation and two (1%) were definitively transplanted. 

This low rate of  OLT is hard to explain considering that 
in Piedmont, three liver transplant centers were available 
at that time. Consequently, at least in our region, OLT 
should be regarded as a virtual rather than a real thera-
peutic option.

Notably, almost one-third of  HCC patients did not re-
ceive any specific treatment; obviously, untreated patients 
presented more commonly an intermediate-advanced 
HCC, and there was a non-significant trend in treat-
ing fewer patients aged more than 65 years and women. 
Nonetheless, the rate of  untreated patients decreased dur-
ing the last period, as a result of  the parallel increase in 
treating intermediate-advanced HCCs with non-curative 
therapies. 

Survival
As expected, the prognosis of  our patients was dictated 
by liver function, BCLC stage, and diagnosis period.

As far as surveillance is concerned, it was effective in 
detecting HCCs at an early stage, where curative treat-
ment may be more effective. This fact explains the previ-
ously reported survival benefit for patients in surveillance 
programs[36]. Therefore, the effect of  surveillance on 
survival was usually not significant in multivariate analy-
sis after adjusting for these factors in most studies[37-39]. 
In addition, at multivariate analysis, surveillance has not 
proved to be an independent prognostic factor.

Chen et al[40] reported that HCC surveillance resulted 
in early diagnosis of  liver cancer, but not in mortality 
reduction, because therapy was ineffective. We observed 
a similar scenario, with an increased rate of  HCCs di-
agnosed at an early stage in the last period, but without 
a parallel increase in application of  curative therapies. 
Therefore, the surveillance program must be accompa-
nied with appropriate treatment options for patients with 
newly diagnosed HCC, to improve their survival and jus-
tify the expense. 

With regard to the therapeutic impact on survival, there 
was an obvious survival benefit in patients that underwent 
surgery (OLT plus resection) over the TACE group. Ab-
lation was the most extensively applied curative therapy, 
but there was only a small survival benefit over the TACE 
group. This fact may be explained by an inappropriate 
selection of  patients for loco-regional therapy (ablation or 
TACE). Moreover, as reported by Tseng et al[29], it is pos-
sible that in early HCC the two therapies did not differ in 
terms of  survival, but only in terms of  recurrence.

Therapy “per se” resulted as an independent favorable 
prognostic variable in our patients, suggesting that the 
amenability to treatment identifies a subset of  patients 
with expected better survival.

In conclusion, our cohort study (being in between a 
population-based and a referral center-based investiga-
tion) offers a picture close to what actually occurs in clini-
cal practice. As reported in previous series[19-21,27,28,30], in 
the real clinical practice, the approach to HCC is far from 
being adequate, and this tumor remains an undertreated 
or inappropriately treated complication, despite positive 
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changes that have occurred during recent years. We stress 
that this state of  affairs should be a stimulus for further 
implementation of  surveillance and improved employ-
ment of  the various therapeutic opportunities available.
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